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(54)TUIe: METHOD FOR ASSAYING ENZYMES 

(54)%Q^<o«»: m%<r>m&'n^ 



A method for exactly and conveniently assaying an enzyme origmating in a specific ^te located in the tissue or individual cells in the 
tissue, for example, a protease such as matrix metallopfotease. which involves (1) the step of bringing a sample containing the enzyme such 
as a cancer tissue slice into contact with a fiUn containing a metal sudi as sihwr and/or a metal compound, a hydrophilic colloid and a 
hardener, and (2) the step of detecting a change on the film surface, for example, a change in the color tone induced by the intetaction 
between the enzyme and the metal an/or metal compound. 
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f^m<om^} . ejiiiEtes. ^vn m mmmm(Dmm} . pp. 99-109. mmm 

MMP-l. 2, 3, 7, 9 10 8 S^O#^E;&50>^ ^ tlTV^6o f^S^^ 

tf (MMP-1) lt^^-fr< ;6^f>^^tl.XV^6-7 h y ;^ • ^^p^n 

1/4 1/3 {C^^1-5o tt/^^^3:ib^V^TIt. ittX MMP-2 (ir^f^-^— ^ 

A) 2a.tj« MMP-9 (■ifyf":^— ^ B) Tfimmm^omf^^^xh^ iv m='y-y 
•ehy ^.^x. p^^PT'nT^T— ^f?55>«e:^tt, mmmMm'f--vih^ egf tgf- 

^ UT^y 7 ;^ 5 ^ ^ p :/n xr-if ^fSttMy ^ n >^n T^r -if 
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-ifOBi-^l-llL.'Cli. B:4:B5*. 50(3), pp. 463-467, 1992 „ t^^o 

?S^4i:<O^SBilc:o^^-Cfi. Mx.t^. Yamagata. et al. , Cancer Lett., 59, 51, 
1991; Azzam, et al. . J. Natl., Cancer Inst., 85, 1758, 1993; Brown, et 
al. , Clin. Exp. Metastasis, 11, 183, 1993; Davies, et al. , Br. J. Cancer, 
67, 1126, 1993 tlt^^^M) o 

tim. sds-^^vr^v/i^T^ h*y/\-^m\^^tim.^mm\z 

HL. mn^Wimoyy/u^T^ h*zfyyirx*m^LX. ^^^ti-r\z.^<mmfj: 
^fc, SDS-PAGE \z,X,^m,%'^mmz.¥/i^^:^:y^i-:y\-^m^^^ -fnyy- 

^^^xk.^<D-)5^^tnm(DX^k^v.x^'o ^ ^Mz.%\i^x^ ^i^ic^^^n 

6:^fe;65!l^$tT.yb (The FASEB Journal. Vol.9, July, pp. 974-980, 1995)o 
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itjt&. ^o»l^<7)^®^::@^{^:$i^Tv^/j^v^m^^>|- {6-10 tim)^(0^x 

nmmvti (PCT/jP97/o588)o ::Ltib<o:^m\t. r:^ti-^^tt^nm^m\i^^ 

(The FASEB Journal, Vol.9, July, pp. 974-980, 1995) {Cit-<T^^(C 

fS\mi)^-:>iEmm^'r^:it7b^x^^:jjmxh^x. -fuTr-iftji^ommif^ 
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(2) ^f^^m^^^fi^mmt^mRxj^/x\t^mit^mt(DnKf^m\:ixr> 
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(4). xa(l)-cfflv^fc^i^fi^±^o|^®'^^b<bx^(2)-cfflv^/cmai±co^®^^b<i: 
^m-rex@ 

(2) xa (1) -cffl V ^ piaiic^ ^ tt 6 ^mRn/x \-t^mit^^ t tim ^^^^ ^ 

(3) ^^^m^'^t.fi^mm t ^mRx:^/y.\±^mit^m t (T^taaf^^ 

(4) Xg(l) Tffl V ^^»lB±<7)^®^^k ^ Xig (2) -Cffl V^/c»K±^0^® ^ 
^r^iti-^xm 
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(5) x^(2) -citw bfc#M±<^^®^ib<b xg(4) -vikm Lfzmm±(omitm. 

(b) Ji^^^tf»Mt^(b)S(D^®tciMUT^«s:^**^g^JI*$ii:6Xm : 
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±c±(a)mRxj^ (b) m (ommmit mia^ 6 xs 

(3) {amommmtt (h)m(^^mmtt^nit't^xM 

(2) ±i^!^m:it-^ti^mmt^mRxj^yxa^mi\:^mt<o^Ki^mi,cx^ 
± cti (a) mRxj^ (b) m (ommmit^mm-r^xM 

(3) (a)ji(^^ffi^^b^ (b)li<D^®^{bfc ^nit-t^TM 

»4^s«. »5jg». memm. Rxj^^7mm:^^hti:^mf)>bm\tti^^m^'^ 

tf±iao#*jfe ; ^M;Rt;/X»*^Jijl::^ife3655E*/iffl^<7>^ Illb m. IVb 

m^hm. »vib mviib;^. mvin]^. ^ib^. ^nb ^nia 
j^. ^iva mvas. ®via Rum niam-^^hf^^m-A^^m^tn^^ 
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^rn^^s PimmiE. mm^m. is»^om«^*. s»(?5iittii^^/^,5f^#if 
^ztt^-rr^^o m^^mm^(r>mtLx\'X. mx.\t. fujixhc-25oo i^^^y^M. 
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<O^^Wm\ X pp. 92-107. >'>^;^yufcra-a:. 1993 ^^frlcPiiffltCliSie^^tfC 
^(MMP-1). if7^-^-if A (MMP-2), 'BtM'ty'f'^—'^ B (MMP-9) /j: if 

^b^#^(7)v^■ftL^ffiv^r^>J:<. ^fbife. mm. %\m. ^mit^^ 

*L<. 5cmmmm(Dmiubm. ^ivb m. ^yhm. nvib m. ^viibj^. 
mviii^. mihm. muh m. mnum. ^iva mvam. ^via 

RXJ^^ Vila mJ^^b^J:^mt^bm^Stl^^m^^t^Ztt^^^ti^^i.\^\ Ztlb 

!y h y mc^ y h y y i'i^ ; ^ y ®^b-r y 'y^j>^. mt4 y 
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^y^Ms =inxr Km 0.01 Mm, 0.03 /xm. 0.05 /xm) . 

m. mit^^. mt^m y^ii^y^y^K, mt::^:^>i^^j^ ; m. mtm. mit 

fi^. ^p-Y Ke^. mit^^. mt^^;y<i-i^^J^. mt^'^'Ti^^M.. Mit 

y<^i>^j^ iy^y:^^j>.^ mt^^y=^^J^. mt^^y=^^^ ;y<yi^^M.^ mt 
y<yi^^M.^ mt^<yi^^J>^ ; ^J^. mit>^<V^J>^s mty<V ^J>^ ; tf^-r 

j^. mtit^f\^%^i^. ffifb*>'w^»>A m'c^^^'y'^j^. m>c 

Stit-^^y^^. m^^^^ii^y \'^^)'f'fi^. mc^^) 

-ff^. mt^V:f'f>;:^^^\^^J>^. mit^^n\ff;M.^ mt=^^r2\^^ 
j^;y>^y^ mty'yi^>. mty>^> ; /i^'r^^^^M.. ^{b/^-r^^^^i,^ 
it/i^'r=^^M.;RXf. u^y^j^^ ®&^bDi^i>ix. mt^'y^^ii^htihmi>^hm 
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i^ScSO.OOl urn 0.1 fim OT. J: »3 »^ t < 0. 05 m m &.r. 

i^. 3^^ii55>^<h LX. if7f^>. ;<7irV>'. >^ >f ^ u^iJ' 

bm-rixiiJ;v\ mmm<Dmmit. ±ie<^f^ffl^s:^u, i)^-:^mmt^mRxj^/ 

/Wv^^^/Pfc^J^vh^r^-?:*:^) ; i^:t=^r1^>'^^g{^ Kp^v^v?;t^i^ 
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;i^-/uS<£:{|!J^{c::ti-5fc'=^>'^^>Ky -^-^ 1.3,5- M^ TiJ' y n^yu— ^^f-fc 

if) ; i^r^/Na^/V-®^^ (i^=r^^/Vg^, i>.=i:7aiy33?^-iyi5^n7V^/^^) 

^t#^c:PS^^i^J^^V^;6^ ^TKi^^in^ K 100 g t;i^L-C 0.1-20 

mmol . ^f>{;iiif^L<ll 0.3—10 mmol ^K^i2'&i-5(D;55 J: 

<40ipJ^d5^^lc/j:-5^^4>fc5o -e?ijx.t^ffi^^i L"C:/nxr— 

t fc'^— • -t^ ' y ^T^n-rT— fef 1 (TIMPl). y v-rr . ^ > t fcf^ — • 
• y ^J^ynxT—' ^2 (TIMP2) , y — • ^ >' t bf^- • ::?r':/ • ^ n :/ 
nxT-if (LIMP), • ^-t tr^- • • y ^ n:/nxT-if 

(ChIMP). i^;}?;^^^-^', jfB./h«M IV 0^ (PF-4). az^^xi^n'f]}:^, 

EDTA, i,io-7zc'^>' hn y BB94, 5y1^>r^yv. •^hy;j<^f->'. SC- 

m^nmir^:itt^^t^o mx.\t. y^^^-^^^ui^^m- 
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if^ffiV^Sr^:65-CtSo $f*U<ti. if^^V, y^yp;^iJ'f- 
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i^^mR^m\f^Xm^ I-IO . ^^^^ t<li 5 mso^>i-^fi«L. 
r (D^>t ^^liIt^PA#t- 6 r <t J: o <t »ai[ <!: ^rmtt $ * 6 r ^ 

?tm^ii^ 5-50 ni . $?*u<(i 20 Ml ^m^nm±\mri'Mtx\^\ m 
5-10 til mm(Dm^mmmm^u^i.. mmm^mm^MH'r^:^m^^m 

(0»Jx.rf. 50 dM Tris-HCl. pH 7.5, 10 mM CaClg, 0. 2 M NaCl ti:^) ^ffiV^ 

miik\tmcmm^fitj:\f^i!>K mm±<o^m^it^m!SimTxmm'r^xoti:m^ 
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m^\t. )K> ^^iK. ^^mm mK\t. ^i^^^^i-v, j^yyai^uv, tku 

hXitm^^iif:i^'^'^y:^'^y^y-CJi-^^J:^^m\^^^:Ltt*^X^^o r 

<Dm^<r>ii(D (0»J;tf^ 2-^3 mm ^;^) f>m^L<. ^^'fi^^'r l-y ^ 
hy4/i^J^(Dm'^\^itm 100-250 urn . J: $f ^ L < tt^^ 150-200 /im . 
!|#tC»^L<tt 175 ma U^(Oiy(D^m\r^^Zt:fy^X^^o 

n^mxnmmxmf^-t^ - 1 t^xt^^^^ mmit.xt^m^ m-tmrn^^^ 

^Xo\::mmi-^^Xh^o ^J;ttl, ^mk(Dmm:i^^ 0.01-20 urn . tth^L 
<Ji 0.1-10 fim. ^^>(l^ff^L<li 0.5-7 urn Um\Zfl ^ X 0 icmm-t ^ 

Mfb'&i^. iB:^i4=»n-i' K. RX:^^mm<om^m^Mz.Xi^-\:ij^n^^s #^ 
x^!yy^*a. n--^-^^^fe. :5(7-7^>'m^^. ^Ltii L^:?!i&^<C<>*^^ffl. 

mK.\t^ ^Mmy^^i^j^<D&m^mfj:if{c:i^\^^xKm^tix\i^mm^fS.:^m^^ 
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Tt^ctV^ ^-^.^RU^^tt^ 400 nm ;5^f> 500 nm <DSIfe<D3n>f 

2,688.601 ^m%'SiM\^m7f^^Mz'\fy^iym^^X-^m\^^i^^y^^ Ko^y 

ytcj;o-c^7c-r5:^ife. v^y^^m 1.096,193 ^mmm\z^m^fix\i^h 
mm^mm.^\i vy'yi^^^x^x^jz'r^:)!^^ ^m^f^m 2,921,914 ^mm 
m\^w.«L^nx\^^^o{z.^i^=^iymz.^^)mz'M7tir^'^m. ^mw- 5- 

134358 #>^«i;lE^^tLTV^S J: P(rMm«^ ^/'^rJCioT^Jfei^^rJI^^-r-S 
:^fe/<^<?f<^fflVN6r t;65T^6o Wiley & Sons, New York, 1933 ^^tr. 

Weiserl^tT) Colloidal Elements {CfS^^tifc Carey Le Ot"^:^ h U :^j17G^ 

i^fttr^yxv, y^^i^inrx, ;^^i5^y/vK, T^y/i-^. ^^=i:/gf, ilTK-r 

'tmn.^m. x{t^u^immLir^:^t\cx,<>x-^. %n{i^t» 
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6-102624 ^>i5r^|;:Eife^nfcS^3N' (l^9M I-l J: *) 47 M 63 ^-COjl^i^it 

Jl. 5-313307 -^<i^^tC|e^^ixfc;^fe 11 M^^#-^[0O37]/6^e>m 

12 Ml^^#^[0044] ^ ^ ti/^:^^) ^^ffif 5 ztt^x^ 5o 

.mfife^>T"tCOV^T«^;trf l'-24^|fe1, ^^L<l± 2-12 $P>ti:»*L 

<{i 3-6 ^wms.. m^^m:i'o\i^x\^ 0.5-12 Npra. »*l<«* i-e b# 
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m^&^\^J^^^kl^t^r.m}l(o^h(D-:^(Dm}l^. mx.it. -^-^v^t^v^ '^yi■ 
{c^^xmmL. m^(omm^f^^^itn'nit't^:it\cx^xm^^(Dm^<o 

mxh^. mmm(o^mi^z-:>\^x<o^mtj:¥mii-'^m\cfj:^, ^tz^ v^-^^i^ 
':/uTr-'^'^A<otcMca. j-tbimLfcmmmm^m^^^x^Mim^imir^ 
mmm 

mi : :fuv-r-±'wmmmm(om7& 
(a) m@»jK:^*noi (omm 
uAm^^-^y"^'^ 15 g ^tj^tk 122 g \c^m\.. mt^y<f^ym^ 1.2 

ml mAPtyc:^> mmMt\^X l,2-e>^ (hf^/Uy^/Uyl^-zUTir hr ^ K) 
v(4%)^ 0.6 ml mmx^fc, rco^?K^;^7^ K:/7;^±i;iej!iKI¥;d5^ 7 // 
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(b) ^m»m : nn- 102-160 (omm 

iRxj^m2<oxo\cm^^xxj^i^^Lx. 101 tmmi^vxw^n 102-160 

^f^^LfCo n^(D::iti^ h*m\t. pH ^S: 11.0 {^im^Lfzf^:^ hV>^ 18 g 

^ii^TK^ri^ 700 ml {cmmm u g ^-^tfTK^i^^^^DU. -^y^^^mmi^ 
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(c) mmmmiun 161-164 <Dmm 

\t^n 157-160 tmmzLxn$\- m^m ^Vf^Ltz. tj:^^ nf^^^mt. 

':fu'rr—^m{^l^^tLX. ^V^) v^-:^ * :^^n':fu^T—^ (MMP)-l, 
MMP-2 ^t)^ MMP-9 i^^ii^^m ^^tl^^tl 2 pg/ml ;5>f> 200 ng/ml CO«S-C 

\HmBth\^ (GCF: Gingival Crevicular Fluid) . Rrimmmmm (P. 
gingivalis S381 ^; A. act inomycetemcomi tans Y4 ^ ; p. intermedia 

ATcc 25611 ^) ^mmLt:±m^m\^fz. ^\ixn^t^^ti(D»m±\z.mi^ 

^nmiQ/il ^jgTLjbo l?^S:ilil^il^l;iXixT37t:X- 4'-16 ^ral-f >'#aL 
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»m\ts mt^^nRxj^mm^mzn\.xm^^^<om^^^K.tio mmp-i. »imp-2 

2^UtMMP-9 ^3:o^^T. 4^ramt- 200 ng/mU 8 ^ffl^tC 20 ng/ml. 16 

kz. 20-200 pg/mi (om&vm'czf^Tr-'^mm^mj^bti^o nmmmmm 

(Omt^ 2 pg/ml 20 ng/ml cD^llX'fc^ ^ i ;6^^l^^tLy^Co */c, ;^^-t' K 
n-i5'"{cJ:oTf^^LfcK:^ 161-164 (t/<-=2->$?^{cj:orf^^L;t^ 

(b) \kWM^m^^tdmmmA<om^ m-^i^mB) 

•fxi'rr-'^im^Vmty.X. -7 hy rxiJ^:^ • p«^n>^n7^r— tf (MMP)-l 
^^tl^tl 2 pg/ml ;6*P> 200 ng/ml <^S*"e•g■^f^ig^^fflV^•C. 103 

ikMI^X n . :fe*Klsf(-^^tt'5 MMP-l (DmX-t 40 pg/ml •C*>S r 
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(d) mmmo-^rr^y-r-ifmikm^ 

0.5 cmx*i 2 cm oi^t {z.m r) Hi \. . mt^mmvM.mw^^Lx-Bo x:x^^ 

37 t:-e 3-6 B#rB^-r>'^^-<-hu/co 

xmmmt^m^n^^^i^-o\^^x\^}^mm(Dnf^xi^^fz<mciSLm\^y^T 

Lti^^h\t^ ^ ^ mmt^ w t f)^x^ fzo 

(e) Qf&±mm^^<oy'ur-r-'^m^m'^ 

\^njs^-r^^^\^n. m'^mm.^(o-:fur-T—^\zx^^&m^^cx\^^tio « 
if) ^fiOT^Pxr-ifSiiii^ 
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(g) uw^^m:(o^&h!^mm^(D':fuT-r-^m'm\'^ 

(h) }) ^-^^^^ommmo^yuy^T—^^^mm 

V ^'^f'&^<ommmm 20^1 ^mm±\mrv. zix^ommmp^x 1-3 
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-/<-s:*s«{::^ALT9os?^»ML. ^mmmmm im s^ioni urn) 

(50 mM Tris-HCl. pit 7. 5, 10 nM CaClz, 0. 2 M NaCD-Ctta LTPtJlSl'^a^t L> 

(a) ^mmm : 301 omm 

mj^^^m-^yi^> 15 g ^^etk 122 g{cmm\^mt=^^</i'h(5%)^ 1.2 mi 

mM\.ti'^. ^^mti^X 1.2-tr;?^ (tr::^/v;^/U'7i^:^/V'rir hr ^ K) 

(4% ;!K3^^) 0.6 ml ^mmi^tZo :i(omm^:^'7^ h*^v:^±iicnf^mmif^l^ 

i^LTtp mmk^m^y^i^ 15 g ^jji^TK 123 g ic^«L. mmmti.x 1.2- 

l^:?^ (tr::i/Py^/i'.i^::^;VT-fe hr ^ F) ^^^(4% tKI^?^) 0. 6 ml U ;^ f" 

xm^x%^\.it. 

(b) : Vm 302-330 Ofiit 

(Dfi^tsf 302'>'33o ^Kitbfco j'iis, m^<om^\t^si,mz,^s:^cxm^^m^^ 
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